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Description 

[0001] The present invention relates to disposable 
personal care articles, comprising compostable films. 
[0002] Disposable personal care articles, such as dis- 
posable diapers, utilize a variety of materials, including 
an absorbent core material for absorbing and retaining 
targeted body fluids, such as urine, a liner material 
which contacts the body of the user and permits transfer 
to the absorbent core material of the body fluids to be 
absorbed, and a backsheet which prevents leakage and 
confines the absorbed body fluids within the article. The 
function of the backsheet requires materials which can 
withstand fluid insults during normal use of the articles. 
A typical diaper backsheet material is polyethylene, 
which is an economical waterproof material which func- 
tions very well for its intended purpose. 
[0003] However, increasing emphasis today is being 
placed on making products which are more environ- 
mentally friendly. Biodegradable, flushable. composta- 
ble, or otherwise recoverable materials are being 
sought as replacements for conventional materials. UK 
Patent GB2193925 relates to ostomy bags and inconti- 
nence bags which are made of a WC -disposable sheet 
material. This sheet material comprises a water soluble 
potvinyl -alcohol film which is laminated to a water insol- 
uble PE or PVC film. Japanese Patent JP-63-1 1 338 dis- 
closes a high gas-barrier transparent laminated plastic 
film comprising a polyvirrytalcohol series resin film con- 
taining 50 mole % or more of polyvinyl alcohol and lam- 
inated on at least one face thereof, a transparent plastic 
film having an excellent steam barrier property, wherein 
the laminated faces of the two films are adhered with an 
adhesive which is a binary system urethanic adhesive 
and in which a ratio of a hardener component to an 
adhesive component is 30 to 70 % by weight. EP-A- 
254-468 discloses a gas barrier structure comprising a 
base synthetic thermoplastic polymeric layer, e.g. nylon 
or polyethylene, and having two coatings on one side of 
the base layer. The first coating is a solvent-based ure- 
thane primer and the second coating comprises a poly- 
vinyl alcohol gas barrier material. The primer is present 
in the range of 0.3 to 3.0 g/m 2 and the polyvinyl alcohol 
is present in an amount of up to 2.0 g/m 2 . The polyvinyl 
alcohol is deposited from solution or dispersion. 
[0004] In the case of products such as disposable dia- 
pers, finding a backsheet material to replace polyethyl- 
ene could be environmentally advantageous if such a 
material would render the diaper compostable without 
sacrificing the agueous barrier properties required of 
the material in use. 

[0005] It is therefore the object of the present invention 
to provide care articles without the above mentioned 
drawbacks. This object is solved by the care articles 
according to independent claim 1. Further advanta- 
geous features, aspects and details of the invention are 
evident from the dependent claims, the description and 
the examples. 



[0006] According to the invention, there are provided 
compostable personal care articles having a function- 
ally waterproof backsheet without significant, if any. loss 
in performance which can be made with a backsheet 

5 comprising a layered film material which is waterproof 
for a time sufficiently long to perform its intended pur- 
pose, but which disassociates and degrades when sub- 
jected to composting conditions. 
[0007] Accordingly, the invention resides in a dispos- 

10 able personal care article suitable for composting, com- 
prising a body-side liner, a backsheet, and an absorbent 
core sandwiched in between the liner and the back- 
sheet wherein the backsheet comprises a compostable 
layered film having a base layer of polyvinyl alcohol. 

is said base layer coated by a pinhole-free, crack- and 
abrasion-resistant layer of a water-resistant material 
disposed on the surface of the backsheet facing or in 
contact with the absorbent core and an intermediate 
layer of a primer material, whereby said primer material 

20 is dried and cured after applying said primer material on 
said base layer or said layer of water-resistant material 
and before sandwiching said primer material between 
said base layer and said layer of water-resistant mate- 
rial, said layer of water-resistant material being adhered 

25 to the polyvinyl alcohol layer sufficiently to pass the 
Adhesion Test performed in accordance with a modified 
ASTM D3330-90 standard test using Method A and 
selected from the group consisting of polyvinylidene 
chloride, polyvinyl chloride, polyvinyl dichloride, cellu- 

30 lose nitrate, polyethylene, ethylene acrylic acid, ethyl- 
ene vinyl alcohol, and combinations and copolymers 
thereof. 

[0008] A compostable layered fflm comprising a base 
layer of polyvinyl alcohol and an outer layer of a water 

35 resistant material, such as hereinafter described, is suf- 
ficiently adhered to the polyvinyl alcohol layer to provide 
adequate integrity for its intended purpose. A coating or 
layer of a primer material on the surface of the polyvinyl 
alcohol base layer is necessary to provide sufficient 

40 adhesion of the water resistant materials to the polyvinyl 
alcohol base layer. Preferred are embodiments where 
the water resistant layer is polyvinylidene chloride. 
[0009] A disposable personal care article suitable for 
composting comprises a body-side liner, a layered 

45 backsheet, and an absorbent core sandwiched between 
the liner and the backsheet wherein the layered back- 
sheet comprises a base layer or film of polyvinyl alcohol 
having a water-resistant layer disposed on the surface 
of the backsheet facing or in contact with the absorbent 

so core and adhered to the polyvinyl alcohol film suffi- 
ciently by means of a primer material to pass the Adhe- 
sion Test (hereinafter defined). Preferably the water- 
resistant coating or layer is on both sides of the polyvinyl 
alcohol base layer. A suitable means for providing ade- 

55 quate adhesion is the addition of a layer of a primer 
material to the polyvinyl alcohol film. A water-resi stent 
layer of polyvinylidene chloride adhered with a primer to 
at least one side of the polyvinyl alcohol layer is pre- 
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ferred. 

[001 0] In a particular embodiment of the invention the 
backsheet comprises a three layered film having a base 
layer of polyvinyl alcohol and two outer layers of maleic 
anhydride-grafted polyethylene. 
[0011] Disposable personal care articles within the 
scope of this invention include e.g. disposable diapers, 
feminine pads, incontinence garments and training 
pants. Such articles having a backsheet an absorbent 
core and a bodyside liner are common commercial 
products well known in the art The specific product 
constructions do not form a part of this invention other 
than to the extent that they have the three elements set 
forth herein. 

[001 2] The polyvinyl alcohol (PVOH) film or base layer 
useful for purposes herein must have sufficient strength 
properties to perform the intended function of the lay- 
ered film of this invention. Suitable characteristics 
include: a tensile strength of at least about 500 grams 
per 2.54 cm (about 500 grams per inch) of width in both 
the cross-machine direction (CO) and the machine 
direction (MD) orientation, preferably at least about 700 
grams, and more preferably from about 700 to about 
3000 grams; an elongation-at-break, as measured by 
ASTM test D 882, of at least about 25 percent, prefera- 
bly from about 25 to about 200 percent; and a minimum 
dart impact strength, as measured by ASTM test 
method D 1709-85, Method A, of about 40 grams or 
greater, preferably about 60 grams or greater. In gen- 
eral, a preferred polyvinyl alcohol resin for making films 
for use in accordance with this invention has a relatively 
high molecular weight in order to obtain better sheet for- 
mation. Such resins also preferably contain a plasti- 
cizer, such as glycerin, to provide a more flexible, less 
brittle film. The thickness of the PVOH film can be from 
about 12.7 to about 76.2 urn (about 0.5 to about 3 mils), 
preferably the thickness is about 25.4 jim (about 1 mil 
(0.001 inch)). Suitable commercially available PVOH 
film materials include solution cast PVOH film made by 
Mono-Sol Inc., Gary, Indiana and film from melt-proc- 
essable extruded PVOH resin made by Air Products, 
Inc., Allentown, Pennsylvania, such as Vinex 2034™ 
resin or modifications thereof. 
[0013] The water-resistant coating or layer must be 
pin hole-free, crack and abrasion resistant, and able to 
form a moisture barrier on the PVOH f Dm or layer. It can 
be applied to the PVOH film from solutions or disper- 
sions (suspensions), such as by printing. The thickness 
of the water-resistant coating can be from about 1 .27 to 
about 25.4 urn (about 0.05 mil to about 1 mil), preferably 
from about 2.54 to about 12.7 urn (about 0.1 to about 
0.5 mil). Any liquid and moisture barrier coating for film 
application with acceptable performance properties can 
be used, including polyvinylidene chloride, polyvinyl 
chloride, polyvinyl dichloride, polyethylene, cellulose 
nitrate, ethylene acrylic acid, and ethylene vinyl alcohol, 
including combinations and copolymers thereof. Copol- 
ymers may possess less crystallinrty and thus be less 



stiff or more flexible and easy to dissolve, which can 
enhance their processability. Preferred water-resistant 
coatings are the saran-type polyvinylidene chlorides 
such as F-239. F-278 and F-310, available from Dow 

5 Chemical Company, Midland. Michigan. 

[001 4] The primer film or coating must have suitable 
adhesion to the PVOH film or base layer and to the 
water-resistant layer as measured by the Adhesion Test 
(described in the hereafter). The primer film should also 

10 be crack resistant and preferably be biodegradable. 
Preferable materials to be used to make the primer film 
or coating include crosslinkable poiyurethanes or 
crosslinkable polyesters, including aliphatic polyesters 
such as polycaprolactone, which have the appropriate 

15 surface energy characteristics to adhere to the polyvinyl 
alcohol substrate when formed into a coating or layer. 
Commercially available primer materials include Ad cote 
710™ polyester from Morton International, Chicago, Illi- 
nois, or Bostik 7650™ polyurethane, a crosslinkable pol- 

20 yester which can be crosslinked using an isocyanate 
cross) inking agent, from Bertek, Inc., St. Albans, Ver- 
mont The primer material can be applied by coating 
from solution with subsequent drying and curing steps 
to yield as close to a monomolecular layer as possible. 

25 Suitable means include gravure, flexographic, litho- 
graphic, spray, or extrusion coating methods. The thick- 
ness of the primer coating can be minimal, provided it is 
continuous, preferably from about 1.27 to about 2.54 jam 
(about 0.05 to about 0.1 mil). 

30 [001 5] The Adhesion Test is a measure of the degree 
of adhesion between the polyvinyl alcohol film and the 
water-resistant layer. In order to have suitable adhesion 
to pass the Adhesion Test, there must be sufficient 
adhesion to retain integrity during use. In particular, the 

35 Adhesion Test is determined by applying standard 
Scotch Brand #610 tape to the water repellant coating 
and peeling the tape off rapidly to determine if any sep- 
aration of the coating has taken place. The Adhesion 
Test method used to determine if the coating/primer has 

40 the necessary bond strength to the base PVOH film is a 
modified ASTM D 3330-90 standard test using Method 
A. Samples are prepared according to the procedure, 
using the following modifications: a Scotch Brand #610 
test tape available from 3M Company, St. Paul, Minne- 

45 sota, a test specimen of coated film 1 0. 1 6 cm by 1 5.24 
cm (four inches by six inches) where the longer dimen- 
sion is the machine direction of the film, and no test 
panel. The test procedure is modified to have a piece of 
test tape cut 75 mm long and 19 mm wide with a kraft 

so paper leader strip attached to one end of the test tape 
with about 25 mm of the kraft paper in contact with the 
test tape. The exposed 50 mm of test tape is placed on 
the coated surface of the test sample, the test tape 
being centered on the sample with the longer edge of 

55 the test tape parallel to the machine direction (longer 
dimension) of the sample. The test tape is rolled down 
according to ASTM D3330-90. A high-speed peel sepa- 
ration rate of 6.1 m/min (240 in7min.) is used to deter- 



3 



5 

mine if any deJarrrination occurs between the coating 
and the PVOH film. The test method is a pass/fail proce- 
dure and does not measure a peel force. Tests should 
be performed to determine adequate bonding in both in 
the machine and cross machine directions. If there is 5 
any separation, the coating fails the test. If there is no 
separation, the coating passes the test. 

Examples 

10 

Comparative Example; (Polyvinylidene Chtoride/PVQH) 

[001 6] A composite film of polyvinytidene chloride and 
PVOH was prepared by using a 25.4 \xm (one mil) solu- 
tion cast PVOH base film from Specialty Products is 
(McAdoo, Pennsylvania), and a Dow F-310 saran by 
coating through an MEK (methylethyl ketone) solution 
using a gravure cylinder on a commercial coating line to 
give an approx. 2.54 jim (approximate 1 mil) coating. 
The coating was dried in an in-line hot air oven at 37.8 20 
to 48.9 °C (100-120°F) for about twenty seconds. The 
composite film was allowed to cool to ambient and sam- 
ples were then taken for coating adhesion testing. The 
composite film was subjected to the Adhesion Test as 
described above and failed. 25 

Examp l e 1: ( PQ lyvin ylicle n e Chief ideVPrimer/PVQH) 

[001 7] A composite film consisting of a PVOH base, a 
tie coating of a cross-linked polyurethane primer, and a 30 
top coat of polyvinytidene chloride was prepared by 
using a 25.4 um (1 mil) solution cast PVOH base film 
from Specialty Products and first coating it with a primer 
consisting of a Bostik 7650™ crosslinked polyurethane 
made by mixing Bostik 7650™ and 1 percent Boscodure 35 
22™ isocyanate, with an MEK/toluene mix as a solvent, 
and applying it to the base PVOH film by a gravure cyl- 
inder and then drying it in an in-line, hot air oven at 37.8 
to 48.9°C (100-120°F) for about twenty seconds. Film 
material was then wound up on a roll. Subsequently, the 40 
saran (polyvinytidene chloride) coating was applied to 
the primer-coated film in the same manner described 
above yielding a polyvinylidene chloride/primer/PVOH 
composite. The composite film was subjected to the 
Adhesion Test as described above and passed. 45 

Example 2: (Composting) 

[001 8] The foregoing sample films were subjected to 
composting conditions to determine their compostabil- so 
ity. More specifically, the composite film produced in 
Example 2 was subjected to a disposable diaper manu- 
facturing process and as a result several products were 
produced. Representative products were then placed 
into a commercial in-vessel composting process in St. ss 
Cloud, Minnesota at Recomp, Inc. for composting. The 
samples were put inside a heavy gauge mesh polyester 
bag of about 1.3 cm (about one-half inch) mesh which 
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permits moisture and compost to mix with the sample 
and allow for easy identification. Product samples were 
recovered following three days of in-vessel composting 
and analyzed for degradation. Results showed approxi- 
mately 80 percent total degradation of the composite 
f flm after this relatively short duration. Composting con- 
ditions were typical for mixed municipal solid waste 
commercial composting operations. 
[001 9] It will be appreciated that the foregoing exam- 
ples, given for purposes of illustration, are not to be con- 
strued as limiting the scope of this invention, which is 
defined by the following claims. 

Claims 

1 . A disposable personal care article suitable for com- 
posting, comprising a body-side liner, a backsheet. 
and an absorbent core sandwiched in between the 
liner and the backsheet, wherein the backsheet 
comprises a compostable layered film having a 
base layer of polyvinyl alcohol, said base layer 
coated by a pinhole-free. crack- and abrasion- 
resistant layer of a water-resistant material dis- 
posed on the surface of the backsheet facing or in 
contact with the absorbent core and an intermedi- 
ate layer of a primer material, whereby said primer 
material is dried and cured after applying said 
primer material on said base layer or said layer of 
water-resistant material and before sandwiching 
said primer material between said base layer and 
said layer of water-resistant material, said layer of 
water-resistant material being adhered to the poly- 
vinyl alcohol layer sufficiently to pass the Adhesion 
Test performed in accordance with a modified 
ASTM D3330-90 standard test using Method A and 
selected from the group consisting of polyvinyli- 
dene chloride, polyvinyl chloride, polyvinyl dichlo- 
ride, cellulose nitrate, polyethylene, ethylene acrylic 
acid, ethylene vinyl alcohol, and combinations and 
copolymers thereof. 

2. The article of claim 1 wherein the water-resistant 
layer of the backsheet is polyvinylidene chloride. 

3. The article of one of claims 1 or 2 wherein the inter- 
mediate layer of a primer material is selected from 
the group consisting of crosslinked polyesters and 
crosslinked pdyurethanes. 

4. The article of one of claims 1 to 3 wherein the thick- 
ness of the water resistant layer of the backsheet is 
from 1.27 to 25.4 um (0.05 mil to 1 mil), preferably 
2.54 to 12.7 ^m (0.1 mil to 0.5 mil). 

5. The article of one of claims 1 to 4 wherein the thick- 
ness of the base layer of the backsheet is from 1 2.7 
to 76.2 ^im (0.5 mil to 3 mils) and the intermediate 
layer of the backsheet is a crosslinked polyurethane 
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prim©" having a thickness of from 1.27 to 2.54 u/n 
(0.05 mil to 0.1 mil). 

6. The article of one of claims 1 to 4 wherein the back- 
sheet comprises a three-layered film having a base 
layer of polyvinyl alcohol and two outer layers of 
maleic anhydride-grafted polyethylene. 

Patentanspruche 

1. Wegwerfbarer korripostierbarer Hygieneartikel mit 
einer korperseitigen Ausfutterung, einer Ruck- 
schicht und einem saugfShigen Kern, welcher 
sandwichartig zwischen der Ausfutterung und der 
Ruckschicht angeordnet ist wobei die ROckschicht 
eine kompostierbare geschichtete Folie aufweist 
mit einer Basisschicht aus Polyvinylalkohol. einer 
auf der Basisschicht aufgebrachten nadelstich- 
freien, riBbestandigen und abriebfesten Schicht 
aus wasserbestandigem Material, die auf der dem 
saugf ahigen Kern zugewandten oder diesen beruh- 
renden Oberf lache der ROckschicht angeordnet ist, 
und einer Zwischenschicht aus einem Primermate- 
rial, wobei das Primer material nach der Aufbrin- 
gung des Primermaterials auf der Basisschicht 
Oder der Schicht aus wasserbestandigem Material 
und vor der sandwichartig en Anordnung des Prim- 
ermaterials zwischen der Basisschicht und der 
Schicht aus wasserbestandigem Material getrock- 
net und ausgehartet wird. wobei die Schicht aus 
wasserbestandigem Material an der Polyvinylalko- 
holschicht derart haftend angebracht ist da(3 sie 
dem Adhasionstest, welcher gemaB eines modifi- 
zierten ASTM-D3330-90-Standardtestverfahrens 
unter Verwendung der Methode A durchgefuhrt 
wird, standhaft, und aus der Gruppe bestehend aus 
Polyvinyl idenchlorid, Polyvinylchlorid, Polyvinyldi- 
chlorid, Cellulosenitrat, Polyethylen, Ethylenacryl- 
sdure, Ethylenvinylalkohol sowie Kombinationen 
und Copolymere da von ausgewahtt ist. 

2. Artikel gemaB Anspruch 1 , bei dem die wasserbe- 
standige Schicht der Ruckschicht ein Polyvinyliden- 
chlorid ist. 

3. Artikel gemaB einem der An sp ruche 1 oder 2, bei 
dem die Zwischenschicht aus einem Primermate- 
rial ausgewahtt ist aus der Gruppe bestehend aus 
vernetzten Polyestern und vernetzten Polyuretha- 
nen. 

4. Artikel gemaB einem der Anspruche 1 bis 3, bei 
dem die Dicke der wasserbestandigen Schicht der 
ROckschicht 1,27 bis 25.4 urn (0,05 mil bis 1 mil), 
vorzugsweise 2,54 bis 12,7 urn (0,1 mil bis 0,5 mil) 
betragt. 

5. Artikel gemaB einem der Anspruche 1 bis 4, bei 
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dem die Dicke der Basisschicht der Ruckschicht 
12.7 bis 76.2 jim (0.5 mil bis 3 mils) und die Zwi- 
schenschicht der ROckschicht ein vernetzter Polyu- 
rethanprimer mit einer Dicke von 1,27 bis 2.54 um 
5 (0,05 mil bis 0,1 mil) ist 

6. Artikel gemaB einem der Anspruche 1 bis 4, bei 
dem die Ruckschicht eine dreischichtige Folie mit 
einer Basisschicht aus Polyvinylalkohol und zwei 
10 auBeren Schichten aus mit Maleinsaureanhydrid 
gepfropftem Polyethylen aufweist. 

Revendications 

15 1. Article d*hygiene intime jetaWe convenant a la 
degradation en compost comprenant une doublure 
cote corporel, une feuille support et un noyau 
absorbant pris en sandwich entre la doublure et la 
feuille support, dans lequel la feuille support est 
20 constitute d'un f ilm stratrf ie degradable en compost 
ayant une couche de base de poly(alcool vinylique). 
ladrte couche de base etant revetue d'une couche 
depourvue de perforation et resistant aux fissures 
et a ('abrasion, d'un materiau resistant a I'eau dis- 
ss pose sur la surface de la feuille support tournee 
vers, ou en contact avec, te noyau absorbant et une 
couche intermediaire d'un materiau d'appret, ledit 
materiau d'accrochage etant seche et durci apres 
rapplication dudit materiau d'accrochage sur ladite 
30 couche de base ou ladite couche de materiau resis- 
tant a I'eau et avant la prise en sandwich dudit 
materiau d'accrochage entre ladite couche de base 
et ladite couche de materiau resistant a I'eau, ladite 
couche de materiau resistant a I'eau etant collee 
35 suffisamment a la couche de poly(alcool vinylique) 
pour satisfaire au Test d Adherence mis en oeuvre 
selon un test standard ASTM D3330-90 modif ie uti- 
lisant Ie Precede A, et choisi dans Ie groupe consis- 
tant en Ie poly(chlorure de vinylidene), Ie 
40 poly(chlorure de vinyle), Ie poly(dichlorure de 
vinyle), Ie nitrate de cellulose, Ie polyethylene, 
I'acide ethylene-acrytique, 1'alcool ethylene vinyli- 
que et des combinaisons et copolymeres de ceux- 
ci. 

45 

2. Article selon la revendication 1 , dans lequel la cou- 
che resistante a I'eau de la feuille support est en 
poly(chlorure de vinylidene). 

50 3. Article selon i'une des revendications 1 ou 2, dans 
lequel la couche intermediaire de materiau d'accro- 
chage est choisie dans Ie groupe consistant en tes 
polyesters reticules et les polyurethanes reticules. 

55 4. Article selon Tune des revendications 1 a 3, dans 
lequel I'epatsseur de la couche resistant a i'eau de 
la feuille support est comprise entre 1 ,27 et 25.4 
jim (entre 0,05 et 1 millieme de pouce), de prefe- 
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rence entre 2.54 et 12,7 \um (errtre 0,1 et 0,5 mil- 
lieme de pouce). 

5. Article selon Tune des revendications 1 a 4, dans 
lequel I'epaisseur de la couche de base de la feuille 
support est comprise entre 12,7 et 76.2 \im (entre 
0,5 et 3 milliemes de pouce) et la couche interme- 
diaire de la feuille support est un accrochage forme 
d'un polyurethane reticule ayant une epaisseur 
comprise entre 1.27 et 2.54 fim (entre 0.05 et 0,1 
millieme de pouce). 

6. Article selon Tune des revendications 1 a 4, dans 
lequel la feuille support comprend un film a trois 
couches ayant une couche de base formee de is 
poly(alcool vinylique) et deux couches exterieures 
de polyethylene greffees a Tanhydride maleique. 
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